Traditional voice therapy services are often faced with poor client adherence, cancellations, or nonattendance. These factors may lead to frustrations for clinicians, reduced vocal and psychosocial outcomes, chronic or recurrent dysphonia, and eventually high costs for the health care system (Patel et al., 2011; Portone, Johns, & Hapner, 2008; Wenke et al., 2014) . Wenke et al. (2014) found that 25% of the sessions in a traditional voice therapy schedule resulted in cancellations. Portone et al. (2008) showed that 38% (48/125) of patients did not attend a voice evaluation after referral by an otorhinolaryngologist. Of those who attended the voice evaluation, 47% (137/294) did not appear on the first actual therapy session. Furthermore, as much as 65% (95/146) of those who did attend the first therapy session dropped out before therapy completion (Hapner, Portone-Meira, & Johns, 2009; Portone et al., 2008) . Long-term therapy outcome suggests a high rate of chronic and recurrent dysphonia in about 50% (14/27) of the individuals (Van Lierde et al., 2007) .
As attendance and motivation are key components for successful therapeutic outcomes, research should focus on finding service delivery models that maximize these aspects (Hapner et al., 2009; Koufman & Blalock, 1982; Patel et al., 2011; Wenke et al., 2014) . Such research is still in its infancy in voice therapy, but received considerable attention in the fields of neurobiology, exercise physiology, motor learning, psychology, and language therapy (Patel et al., 2011) . One of the learning principles investigated in these fields is the principle "distribution of practice," with "massed" and "spaced" practice as two ends of a continuum. In massed practice, sessions are organized very closely together with little or no rest time between sessions, whereas in spaced practice, the time interval between practice sessions is larger (Bergan, 2010) . As literature suggests a preference for high-intensity training (i.e., massed practice) to obtain desirable learning and behavioral changes, the traditional spaced practice schedule in voice therapy might be questioned (Bergan, 2010; Patel et al., 2011) .
Although the preference for massed practice has not yet broken through our field, it does have its history and was proven effective in specific programs, such as the Lee Silverman Voice Treatment (Ramig, Bonitati, Lemke, & Horii, 1994) and the Vocal Function Exercises (Stemple, Lee, D'Amico, & Pickup, 1994) . Patel et al. (2011) highlighted the massed practice approach with their development of a "boot camp" voice therapy, performed in a time frame of 1-4 consecutive days with 4-7 hr of therapy a day. Boot camp is designed for people who have pressing needs to improve their voice (e.g., upcoming vocal performances), who failed traditional voice therapy (e.g., recalcitrant dysphonia), and/or have an inability to schedule weekly appointments (e.g., living at geographical distances far from a voice center). A few years later, Behlau et al. (2014) shared their experience with a similar intensive short-term voice therapy used for a variety of cases, including iatrogenic dysphonia and professional voice users suffering from acute dysphonia. Their therapy schedule lasts 3 days to 2 weeks in which three to four sessions are provided per day.
Clinical trials that actually compare the effect of massed and spaced practice in voice therapy are limited and show some methodological shortcomings. Fu, Theodoros, and Ward (2015a) investigated the effect of both models (eight 45-min sessions over 3 weeks vs. eight 45-min sessions over 8 weeks) in 53 women with vocal nodules and found comparable positive perceptual, physiological, and acoustic outcomes. Shortcomings of this study were the lack of longterm follow-up and self-rating questionnaires. Furthermore, subjects were not randomly assigned to the treatment groups but according to their availability. Wenke et al. (2014) compared the two models (four 1-hr treatment sessions a week for 2 weeks vs. one 1-hr treatment session a week for 8 weeks) in voice therapy for patients with functional dysphonia (n = 16) and found high satisfaction and a significantly reduced Voice Handicap Index (VHI) after the intensive treatment. Moreover, significantly higher attendance rates were found in the intensive group compared with the traditional group. A major limitation of this study is that the therapy program was not standardized, which means that subjects received different treatment techniques depending on the individual's profile. Therefore, treatment success cannot surely be related to the distribution of practice. Besides, perceptual and objective vocal measures were lacking. A pilot study of Meerschman et al. (2018) explored massed practice in 20 female vocally healthy participants and met earlier shortcomings by using a pre-test/post-test randomized control group design with follow-up measurements, a voice assessment including both objective measures, auditory-perceptual evaluations and a subject's self-report, and a standardized and equal training program for both groups. They found that a short-term intensive voice training (2 hr a day for 3 consecutive days) was at least equally effective in training vocally healthy nonprofessional voice users compared with a longer-term traditional voice training (two 30-min sessions a week for 6 weeks). The maximum phonation time (MPT), lowest intensity (I-low), lowest frequency (F-low), highest frequency (F-high), and the Dysphonia Severity Index (DSI; i.e., multiparametric objective vocal quality index; Wuyts et al., 2000) , similarly improved over time in both groups. More in-depth within-group analyses indicated a slight preference for the intensive group regarding the evolution of MPT, F-low, and DSI and a slight preference for the traditional group regarding the evolution of I-low. Follow-up research is needed as the results of this pilot study are not generalizable to a dysphonic population.
The aim of the current study was to compare the effect of a short-term intensive voice therapy (IVT) with a longterm traditional voice therapy (TVT) on the vocal quality, vocal capacities, psychosocial impact, vocal tract discomfort, laryngological anatomy/physiology, and session attendance of patients with dysphonia. As treating patients intensively and individually may lead to quickly filled week schedules for the clinician, an additional comparison was made between an individual IVT (IVT-I) and a group IVT (IVT-G). Based on the principles of behavioral change and the results of previous studies (Fu et al., 2015a; Meerschman et al., 2018; Wenke et al., 2014) , it was hypothesized that a short-term IVT may be at least equally effective as a long-term TVT. As care and attention can go completely to one person in an individual program, better results were expected after IVT-I compared with IVT-G.
Method
This study was approved by the Ethics Committee of Ghent University Hospital (EC/2014/1194).
Participants
Participants were recruited at the departments of Speech, Language and Hearing Sciences and Otorhinolaryngology of Ghent University and Ghent University Hospital from October 2014 to January 2017. Inclusion criteria were aged between 18 and 60 years and diagnosed with an organic or functional voice disorder by an otorhinolaryngologist (S.C.) and a speech-language pathologist (SLP) experienced in voice diagnostics (K.V.L., E.D., K. B., L.B., or I.M.). Diagnoses were based on the results of a standardized and multidimensional voice assessment: anamnesis, flexible videolaryngostroboscopy, auditory-perceptual evaluation, maximum performance task, aerodynamic measurements, acoustic analyses, and multiparametric voice quality indices (based on the European Laryngological Society protocol; Dejonckere et al., 2003) . Forty-eight patients referred for voice therapy were interested to participate in the study and provided written informed consent. Smoking, pregnancy, mental health conditions, and physically limiting diseases that might interfere with study completion were selected as exclusion criteria. Two participants were excluded because of pregnancy. The remaining participants were a group of 44 women and two men with a mean age of 23.2 years (SD = 10.1 years; range: 18-60 years).
Design
A longitudinal, prospective, controlled trial was used with the TVT group serving as the control group. Participants were assigned to one of three treatment groups: a short-term IVT group receiving individual session (IVT-I, n = 15), a short-term IVT group receiving group sessions (IVT-G, n = 15), and a long-term TVT group receiving individual sessions (TVT, n = 16). Thirty-three of the 46 participants were randomly assigned based on the moment of recruitment. The remaining 13 participants were assigned to one of three treatment groups according to their availability or preference. There were no differences among the three groups in gender (chi-square test; p = .602) and age (Kruskall-Wallis test; p = .126).
Voice Therapy
The two IVT groups received a short-term IVT with a frequency of 1 hr 20 min a day and a duration of 10 consecutive work days (2 weeks) with no therapy in the weekends and one extra rest day in one of the 2 weeks (total: 12 hr).
The TVT group received a long-term TVT with a frequency of two 30-min sessions a week and a duration of 6 months (total: 24 hr). The IVT-G group received group sessions consisting of three participants per group, whereas the IVT-I and TVT groups received individual sessions. The content of the voice therapy programs was identical for each group, and therapy sessions were guided by the same voice therapist (I.M.) to control for therapist effects. A detailed overview of the voice therapy program can be found in Table 1 (Aronson, 1990; Boone, McFarlane, Von Berg, & Zraick, 2010; Lieberman, 1998; Mailänder, Mühre, & Barsties, 2017; Rosenberg, 2013; Roy & Leeper, 1993; Stemple et al., 1994; Timmermans, 2008; Titze, 2002 Titze, , 2006 Verdolini, 2000; Verdolini-Marston, Burke, Lessac, Glaze, & Caldwell, 1995) . No instructions or encouragements concerning home practice were provided.
Voice Assessment
A standardized voice assessment based on the European Laryngological Society protocol (Dejonckere et al., 2003) including both objective (maximum performance task, aerodynamic measurements, voice range profile, acoustic analysis, multiparametric voice quality indices) and subjective (subject's self-report, auditory-perceptual evaluation, flexible videolaryngostroboscopy) outcomes was used to evaluate the participants' voice.
Logopaedic voice evaluations were performed in a sound-treated room at Ghent University Hospital by an SLP experienced in voice diagnostics who was blinded to group allocation and study evolution (E.D., K.B, or L.B.). Time points of the measurements were at baseline (twice), after 1 week, 2 weeks, 2 months, 3 months, 4 months, 6 months, and 1 year. Additional logopaedic voice evaluations were performed after each therapy day in the IVT groups.
Maximum performance task. MPT (in s) was determined by asking the participants to sustain the vowel /a:/ at their habitual pitch and loudness after a maximal inspiration, in free field while seated. The production was modeled by the experimenters, and the participants received visual and verbal encouragements to produce the longest possible sample. The length of the sustained vowel was measured with a chronometer, and the best trials of three attempts were retained for further analysis.
Aerodynamic measurements. A dry spirometer (Riester) was used for the determination of the vital capacity (in cc). The best trial of three attempts was retained for further analysis and used for the calculation of the phonation quotient (in cc/s), which is the ratio of vital capacity to MPT.
Voice range profile. The voice range profile was obtained using the Computerized Speech Lab (Model 4500, KayPEN-TAX, Montvale, NY, USA) and a Shure SM-48 microphone (located at a distance of 15 cm from the mouth, angled at 45°). The procedure of Heylen et al. (1998) was used to determine the F-low and F-high, and the I-low and highest intensity (Ihigh). Subjects were instructed to produce the vowel /a:/ for Aronson (1990) , Roy & Leeper (1993) (table continues) at least 2 s using, respectively, a habitual pitch and loudness, a minimal pitch, a minimal intensity, a maximal pitch, and a maximal intensity. Each production was modeled by the experimenters, and the subjects received visual and verbal encouragement.
Acoustic analysis based on sustained /a:/ vowel. The fundamental frequency (in Hz), jitter (in %), shimmer (in %), variation in fundamental frequency (in %), and noise-toharmonic ratio were obtained by the Multi-Dimensional Voice Program of the Computerized Speech Lab and a Shure SM-48 microphone (located at a distance of 15 cm from the mouth, angled at 45°). Participants produced the vowel /a:/ at their habitual pitch and loudness following an automatic series (counting to 2). A midvowel segment of 3 s registered with a sampling rate of 50 kHz was used for the analysis.
Acoustic analysis based on sustained /a:/ vowel and continuous speech: Acoustic Voice Quality Index (AVQI, Maryn, Corthals, Van Cauwenberghe, Roy, & De Bodt, 2010) . The AVQI is a recently developed objective multiparametric approach to quantify dysphonia severity based on both a sustained vowel and continuous speech. The AVQI consists of a weighted combination of six time-(i.e., shimmer local [SL], SL dB, and harmonics-to-noise ratio [HNR]), frequency-(i.e., general slope of the spectrum [slope] and tilt of the regression line through the spectrum [tilt]), and quefrency-domain (i.e., smoothed cepstral peak prominence [CPPs]) measures . The formula of the index is 2.571 [3.295 − 0.111 CPPs − 0.073 HNR − 0.213 SL + 2.789 SL dB − 0.032 slope + 0.077 tilt] and ranges from 0 to 10. A higher index indicates a worse vocal quality. The threshold score separating normophonic from dysphonic persons in Dutch is 2.95 (Maryn, Corthals, et al., 2010) . AVQI (Version 02.03) was calculated on an audio recording of a sustained /a:/ vowel and the first two sentences of the Dutch phonetically balanced text "Papa en Marloes" (Van de Weijer & Slis, 1991) using the software program Praat Version 6.0.14 (Boersma & Weenink, 2013) .
DSI. The DSI (Wuyts et al., 2000) is a multiparametric approach designed to establish an objective and quantitative correlate of the perceived vocal quality. The index is based on a weighted combination of the following parameters: MPT (in s), F-high (in Hz), I-low (in dB), and jitter (in %). The DSI is constructed as 0.13 MPT + 0.0053, F-high − 0.26, I-low − 1.18, and jitter + 12.4. The index ranges from −5 to +5 for severely dysphonic to normal voices. A more negative index indicates a worse vocal quality. Values higher than +5 are possible in subjects with excellent vocal capacities. A DSI of +1.6 is the threshold separating normophonic from dysphonic persons (Raes, Wuyts, De Bodt, & Clement, 2002) .
Subject's self-report. Subjects filled in the Dutch version of the VHI (Jacobson et al., 1997; De Bodt et al., 2000) to evaluate the psychosocial impact of the voice disorder. The VHI is a self-rating questionnaire consisting of 30 statements, evaluating functional (10 statements, F-scale), physical (10 statements, P-scale), and emotional (10 statements, E-scale) restrictions. Every statement is scored on a 5-point Likert scale (0 = never, 1 = almost never, 2 = sometimes, 3 = almost always, 4 = always). The total VHI score ranges from 0 to 120 with higher scores indicating greater impacts. Subjects also completed the Dutch version of the Vocal Tract Discomfort Scale (VTDS; Luyten et al., 2016; Mathieson et al., 2009 ). This scale consists of eight sensations that can be felt in or around the throat: burning, tight, dry, aching, tickling, sore, irritable, and globus. Each item should be scored on frequency (never, seldom, sometimes, more than sometimes, often, very often, always) and severity (no, almost no, limited, more than limited, moderate, more than moderate, severe perception) using a 7-point Likert scale. The total VTDS score (sum of frequency and severity) can range from 0 to 96 with higher scores indicating more discomfort. An additional questionnaire based on the checklists of Russell, Oates, and Pemberton, (2000) , , , and Van Lierde, D'haeseleer, Wuyts, De Ley, et al. (2010) was presented at baseline to explore voicerelated symptoms, risk factors, vocal abuse, vocal load, and lifestyle habits.
Auditory-perceptual evaluation. For the auditoryperceptual evaluation of the subjects' voices, the GRBASI scale (Hirano, 1981 ; completed with an "I" parameter by Dejonckere et al., 1996) was used. The six parameters "overall grade of hoarseness" (G), "roughness" (R), "breathiness" (B), "asthenia" (A), "strain" (S), and "instability" (I) were scored using a 4-point grading scale (0 = absent, 1 = mild, 2 = moderate, 3 = severe). Subjects sustained the vowel /a:/ for at least 3 s and read aloud the Dutch phonetically balanced text "Papa en Marloes" (Van de Weijer & Slis, 1991) while voice samples were audio-recorded using a C01U USB Studio Condenser Microphone (Samson) and the software program Praat Version 6.0.14 (Boersma & Weenink, 2013) . Samples were randomized and rated blindly by the same SLP experienced in voice diagnostics (K.B.). To assure interrater reliability, 20% of the samples were judged at random, blindly and independently, by another SLP experienced in voice diagnostics (I.M.).
Flexible videolaryngostroboscopic examinations were performed by an otorhinolaryngologist with more than 20 years of experience in voice disorders (S.C.) at the department of Otorhinolaryngology at Ghent University Hospital. Time points of the examinations were at baseline, after 3 months, 6 months, and 1 year. An additional flexible videolaryngostroboscopy was performed after 2 weeks (post-therapy) in the IVT groups. Subjects were asked to produce the sustained vowel /i/ at habitual pitch and loudness followed by a low-to-high glissando. The function and aspect of the vocal folds were evaluated during habitual phonation using a standardized evaluation protocol (D'haeseleer et al., 2017; Remacle, 1996; Van Lierde, D'haeseleer, Wuyts, Baudonck, et al., 2010) . Evaluation was based on the following indicators: symmetry (symmetrical or asymmetrical), regularity (regular, irregular, or inconsistent), glottal closure (complete, incomplete, or inconsistent), type of gap (longitudinal, posterior, anterior, irregular, oval, or hourglass), amplitude (increased, normal, reduced, or none), mucosal wave (normal, reduced, or none), aspect (normal, organic lesion, and color), and presence and type of organic lesion. Potential supraglottic constrictions were observed in two directions, mediolateral and anteriorposterior, using the Stroboscopy Examination Rating Form (SERF, Poburka, 1999) . The SERF pictures a laryngeal image with concentric circles. Constrictions were evaluated using a 6-point grading scale (0 = no constriction, 5 = complete constriction). Samples were randomized and rated blindly by the same SLP experienced in voice diagnostics (I.M.). To assure interrater reliability, 20% of the samples were judged at random, blindly and independently, by another SLP experienced in voice diagnostics (E.D.).
Statistical Analysis
SPSS Version 25 (SPSS Corporation) was used for the statistical analysis of the data. Fisher's exact tests were used to compare the groups regarding self-reported voicerelated symptoms, risk factors, vocal abuse, and lifestyle habits. Intraclass correlation coefficient 3,2 (ICC (3,2), twoway mixed, consistency type) models and Cohen's kappa were run to determine interrater reliability of the ordinal and nominal data, respectively.
Linear mixed models were used to compare groups over time on each continuous outcome measure, using the restricted maximum likelihood estimation and scaled identity covariance structure. Time, Group, and Time × Group interactions were specified as fixed factors. A random intercept for subjects was included. Model assumptions were checked by inspecting whether residuals were normally distributed. Generalized linear mixed models were used for the categorical outcome measures. Within-group effects of time were determined using pairwise comparisons. The following time points were compared: pre-to post-therapy, time points with an equal number of therapy hours (1 day for the IVT groups vs. 1 week for the TVT group, 2 days for the IVT groups vs. 2 weeks for the TVT group, 6 days for the IVT groups vs. 2 months for the TVT group, and 9 days for the IVT groups vs. 3 months for the TVT group) and post-therapy until 1 year follow-up. Analyses were conducted at α = .001.
Due to the high number of objective parameters, the DSI and AVQI were selected as "primary" outcome parameters. These multiparametric indices are valid and clinically useful approaches that have been proven responsive to vocal quality changes Wuyts et al., 2000) . Together with the auditory-perceptual evaluation (GRBASI), the patient's self-report (VHI and VTDS), and the flexible videolaryngostroboscopy, a clear view on the multidimensionality of the voice and the effect of an intervention can be provided. These primary outcome parameters were used in all analyses, whereas the other, "secondary," parameters were solely used in the pre-to post-therapy comparisons.
Results

Baseline Results
Voice-Related Symptoms, Risk Factors, Vocal Abuse, Vocal Load, and Lifestyle Habits Supplemental Material S1 presents the results of the questionnaire on voice-related symptoms, risk factors, vocal abuse, vocal load, and lifestyle habits in the IVT-I, IVT-G, and TVT groups. Fischer's exact tests showed no significant differences in baseline occurrence between the three groups.
Voice Disorders
The distribution of organic versus functional voice disorders was relatively equal across the three groups, that is, 46.7% of the IVT-I group, 66.7% of the IVT-G group, and 61.5% of the TVT group had an organic voice disorder.
Professions and Areas of study
Participants' professions and areas of study are summarized per group in Table 2 . A similar distribution of professional versus nonprofessional voice users and employees versus students were found for the IVT-I and TVT groups. The IVT-G group consisted only of SLP students.
Baseline Outcome Parameters
The two baseline measures of each outcome parameter did not significantly differ in any group. The mean of the two baseline measures was used for further analyses. Baseline parameters were also not significantly different between the three groups, except for the VHI, which was higher in the TVT group compared with the IVT-G group (estimated mean [EM] difference: 23, p < .001).
Pre-to Post-Therapy Evolution
Primary Outcome Parameters
Multiparametric indices. Table 3 shows the evolution of the multiparametric DSI and AVQI pre-to post-therapy in the three groups. No significant Time × Group interactions were found, which indicates no significant differences in evolution between the groups. More in-depth withingroup analyses showed that the DSI value significantly improved after therapy in all groups (IVT-I: +3.1; IVT-G: +3.2; TVT: +3.0; p < .001). The AVQI score did improve in the three groups as well, although not significantly (IVT-I: −0.64; IVT-G: −0.46; TVT: −0.55). A graphical representation of the evolution of the DSI and AVQI can be found in Figures 1 and 2 , respectively.
Subject's self-report. The pre-to post-therapy evolution of the VHI and VTDS is presented in Table 4 . No significant Time × Group interactions were found. However, more in-depth within-group analyses showed that the VHI only significantly improved in the TVT group (−13, p < .001) but not in the IVT groups. A graphical representation of the evolution of the VHI and VTDS can be found in Figures 3 and 4 , respectively.
Auditory-perceptual evaluation. No significant Time × Group interactions were found for the auditory-perceptual evaluation (see Table 5 ). The evolution of grade showed a preference for the IVT-I and TVT groups, roughness for both IVT groups, strain for the IVT-I group, and asthenia for the TVT group. Excellent degrees of interrater reliability were found for G, S, and I with average measure ICCs of .85, .84, and .78. Good degrees of interrater reliability were found for R, B, and A with average measure ICCs of .72, .64, and .68, respectively.
Flexible videolaryngostroboscopic evaluation. Results of the flexible videolaryngostroboscopic evaluation are presented in Table 6 . Positive trends were found for the three groups. Occurrence of organic lesions decreased with 40% (4/15) in the IVT-G group (p = .031). Excellent degrees of interrater reliability were found for "presence and type of organic lesion" with κ = .80 and "degree of anteroposterior supraglottic activity" with ICC = .84. Good degrees of interrater reliability were found for "symmetry," "presence and type of incomplete glottal closure," "amplitude," and "degree of mediolateral supraglottic activity" with κ = .65, κ = .57, κ = .67, and ICC = .71, respectively. Moderate degrees of reliability were found for "regularity" and "mucosal wave," with κ = .52 and κ = .68, respectively.
Secondary Outcome Parameters
Supplemental Material S2 shows the evolution of the secondary outcome parameters. No significant Time × Group Table 2 . Professions and areas of study of the participants in the individual intensive voice therapy (IVT-I), group intensive voice therapy (IVT-G), and traditional voice therapy (TVT) groups. interactions were found. More in-depth within-group analyses showed that noise-to-harmonic ratio significantly improved in the IVT-G group (−0.04, p < .001), and CPPs significantly improved in the IVT-I group (+1.32, p < .001). The voice range measure I-low significantly improved in both IVT groups (IVT-I: −4.7, p < .001; TVT: −4.0, p < .001), whereas F-high significantly improved in the IVT-G and TVT groups (IVT-G: +184.5, p < .001; TVT: +185.2, p < .001). Table 7 presents the evolution of the multiparametric DSI and AVQI at time points with an equal number of therapy hours: 1 day for the IVT groups versus 1 week for the TVT group, 2 days for the IVT groups versus 2 weeks for the TVT group, 6 days for the IVT groups versus 2 months for the TVT group, and 9 days for the IVT groups versus 3 months for the TVT group. DSI significantly improved in each group with a preference for the IVT groups (IVT-I: +3.1, p < .001; IVT-G: +3.2, p < .001; TVT: +2.5, p < .001). Graphical representations of the evolution of the DSI and AVQI can be found in Figures 5 and 6 , respectively.
Variable
IVT-I IVT-G TVT Professions
Teacher 2 0 1 Nurse 1 0 0 Home care 0 0 1 Assistant medical staff 0 0 1 Supervisor living group patients with dementia 0 0 1 Areas of study Speech-language pathology 10 15 10 Linguistics & literature 0 0 1 Physical education 1 0 0 Civil engineering 0 0 1 Business engineering 1 0 0
Evolution at Time Points With an Equal Number of Therapy Hours
Longitudinal Evolution Until 1-Year Follow-up
Multiparametric indices. The evolution post-therapy until 1-year follow-up of the DSI and AVQI can be found in Table 8 . No significant Time × Group interactions were found. More in-depth within-group analyses showed that Subject's self-report. The evolution post-therapy until 1-year follow-up of the VHI and VTDS can be found in Table 9 . No significant Time × Group interactions were found. The VHI significantly worsened (+15, p < .001) after therapy in the IVT-I group, whereas the VHI remained stable in the IVT-G and TVT groups.
Auditory-perceptual evaluation. No significant changes were found in the parameters of the auditory-perceptual evaluation post-therapy until 1-year follow-up (see Table 10 ).
Flexible videolaryngostroboscopic evaluation. Figure 9 presents the longitudinal evolution of the videolaryngostroboscopic evaluation with all follow-up time points: baseline, 2 weeks (only for the IVT groups), 3 months, 6 months, and 1 year.
Cancellations and Dropout
Average cancellation rates were 1.5% (range: 0%-11%) in the IVT-I group, 0% (range: 0%-0%) in the IVT-G group, and 17% (range: 6%-38%) in the TVT groups. Dropout rates were 0% (0/30) in the IVT groups and 19% (3/16) in the TVT group. Reasons for dropout were need for phonosurgery, lack of therapy progress, or medical (no voice-related) reasons. Dropout took place after 2 to 3 months of traditional therapy.
Need for Continuation of Voice Therapy
Three patients (20%) of the IVT-I group, three patients (20%) of the IVT-G group, and 1 patient of the TVT (6%) group continued voice therapy after the 2 weeks/6 months and during the follow-up measurements. These follow-up data were not used for the above analyses. Note. EM = estimated mean; CI = confidence interval. *Significant effect ( p < .001). 
Discussion
Research should focus on finding service delivery models that maximize effectiveness and efficiency of therapy. To date, the most optimal dosage for voice therapy is unknown (De Bodt et al., 2015; Roy, 2012) . Therefore, this study aimed to compare the effect of a short-term IVT with a long-term TVT on the vocal quality, vocal capacities, psychosocial impact, vocal tract discomfort, laryngological anatomy/physiology, and session attendance of patients with dysphonia. To explore a potential practical solution for the complexity of scheduling IVT in everyday clinical practice, a group treatment was compared with an individual treatment. Results of this study support the hypothesis that IVT is at least equally effective in treating patients with dysphonia compared with TVT. Somehow less expected, the group treatment showed comparable results as the individual one.
To get a clear impression of therapy outcomes, voice assessments should include both objective and subjective measures. The most valid and clinically useful objective approaches recognize the multidimensionality of the voice. DSI and AVQI are two such multiparametric indices that have been proven responsive to vocal quality changes Note. IQR = interquartile range; G = overall grade of hoarseness; R = roughness; B = breathiness; A = asthenia; S = strain; I = instability. Wuyts et al., 2000) . DSI significantly and similarly improved pre-to post-therapy in the IVT-I (+3.1), IVT-G (+3.2), and TVT (+3.0) groups. Strikingly, IVT made an equal progress in only 2 weeks and 12 hr of therapy compared with TVT that needed 6 months and 24 hr of therapy. The same progress was not completely achieved after identically 12 hr of traditional treatment (3 months, DSI: +2.5). Furthermore, improvements were not only limited to short-term effects as DSI scores remained stable till 1-year follow-up in the three groups. These findings were particularly surprising for subjects of the IVT groups who received only 2 weeks of actual treatment. Wenke et al. (2014) assumed that a positive follow-up might indicate that patients are capable of progressive vocal selfmanagement in the absence of active rehabilitation. Motor and cognitive learning probably continued to occur after treatment and reinforced behaviors taught during this short but intensive period (Wenke et al., 2014; Fu et al., 2015a) . AVQI also equally improved pre-to post-therapy in the three groups, although not significantly (IVT-I: −0.64; IVT-G: −0.46; TVT: −0.55). The score provides an "ecologically valid" outcome that is representative of daily speech and voice use patterns through the inclusion of continuous speech samples . The fact that AVQI improvements were less dominant than DSI improvements might indicate a limited transfer of learned skills to daily voice use. Nevertheless, this potential lack of transfer cannot be due to the shortness of IVT because similar results were found after 6 months of TVT. On the contrary, when comparing time points with an equal number of therapy hours (2 weeks vs. 3 months), a new advantage for the IVT groups arose (−0.64 or −0.46 for the IVT-I and IVT-G groups, respectively, compared with −0.35 for the TVT group). DSI probably showed more sensitivity to treatment due to the weighted combination of both vocal quality and capacity measures. Besides the positive and parallel progress on multiparametric indices, IVT groups performed better on isolated acoustic measures and equally well on voice range profile measures. In general, IVT gave excellent objective results that are at least comparable with TVT and required only 2 weeks and 12 hr of active rehabilitation.
Objective determination of vocal quality can lose its strength if there is no agreement with the gold standard of voice assessment, that is, the auditory-perceptual evaluation (Wuyts et al., 2000) . Although not significantly, dysphonia grade improved after both IVT-I and TVT. Roughness's pre-to post-therapy evolution showed a preference for both IVT groups; strain, for the IVT-I group; and asthenia, for the TVT group. Again, reassuring results for both intensive and traditional treatment were found. Group therapy, on the other hand, may have less impact on auditoryperceptual dysphonia. However, milder baseline dysphonia might be the reason for these results.
Besides objective and auditory-perceptual evaluations, patients' self-report is indispensable in high-quality assessment of therapy outcome. Unfortunately, the first drawback for IVT arises here. The psychosocial impact of the voice disorder significantly decreased after TVT (VHI −13) but not after IVT (VHI −4). Two weeks might be too short to experience an impact on daily life. As improved vocal quality remained stable until 1-year follow-up, we might expect that participants gradually encounter less psychosocial problems. However, the VHI inconsequently deteriorated in the IVT-I group at follow-up (VHI +15), whereas the VHI remained stable in the TVT and IVT-G groups. Progressive vocal self-management in real-life situations apparently became more difficult after a while. Therefore, follow-up sessions or potential refurbishment of learned skills by boost therapies will be important in the future. However, differences in baseline measurements between the IVT and TVT groups should be taken into account when interpreting these Note. EM = estimated mean; CI = confidence interval. results. The TVT group showed higher VHI scores at baseline and may therefore allow more progress. In summary, IVT seems a promising service delivery model to improve the voice of patients with dysphonia on a multidimensional level, although the psychosocial evolution should be kept in mind. Cost-effectiveness can be one of the convincing factors to actually select IVT over TVT. The reimbursement system in Belgium prescribes 80 sessions of 30 min over a maximum of 2 years with a free choice of practice frequency (De Bodt, Mertens, & Lefevere, 2014) . Traditionally, weekly 30-min sessions are spread over 1 or 2 years until refund is no longer disposable. Problems arise when dysphonia is chronic or patients relapse after treatment (Van Lierde et al., 2007) . Therefore, reorganizing the distribution of sessions can be useful. With a short-term IVT, sessions can be saved for follow-up or potential restart of treatment. An individualized trajectory can be made per patient and pathology, and re-evaluation is important depending on the individual's evolution. In this manner, the exact number of sessions will be adapted to the specific case in front of the clinician and not to the absolute maximum written on the prescription. Consequently, less burden on the health care system might be expected (Wenke et al., 2014) .
More cost-effectiveness can also be obtained by maximizing attendance (Franic, Bramlett, & Bothe, 2005; Wenke et al., 2014) . Attendance is one of the keys for successful outcomes and turned out to be achievable in short-term IVT (Wenke et al., 2014) . Cancellation and dropout were remarkably less common in IVT than in TVT. Average cancelation rates were only 1.5% in the IVT-I group and 0% in the IVT-G group compared with 17% in the TVT group. The latter approximates the 25% found in traditional treatment by Wenke et al. (2014) . Furthermore, no dropout existed in the IVT groups, whereas 19% (3/16) of the patients in the TVT group dropped out before therapy completion. Possible reasons for greater attendance in IVT are the urge to get the maximum out of a short treatment period with a clear end sight ("now or never"), being in the flow with Note. EM = estimated mean; CI = confidence interval. *Significant effect ( p < .001).
full focus on voice and less distractions, and experiencing greater motivation due to short-term improvements (Patel et al., 2011; Wenke et al., 2014) . Therapy in group may additionally give that extra social control and support for showing up every session. The IVT-G group did not only score excellent on attendance but also evolved equally in terms of objective vocal quality and capacities as the individual groups. A first factor that might stimulate behavioral change in a group environment is observing and learning from each other (Graham & Avent, 2004; Guttmacher & Birk, 1971; Law et al., 2012; Mcllwaine, Madill, & McCabe, 2010) . Evaluating another patient is often easier and may unconsciously reflect information to the observer. Such peer modeling can even be more effective than observing the expert (Graham & Avent, 2004; Mcllwaine et al., 2010) . Second, group treatment provides a miniature real-life situation with more opportunities for transfer (e.g., group conversations; Graham & Avent, 2004; Mishna, 1996) . At last, participants feel supported and realize that others have similar problems, which may relieve shame (Guttmacher & Birk, 1971; Law et al., 2012; Rollin, 2000) . Groups were formed to be homogeneous in terms of vocal pathology and severity to avoid frustration and obtain an adjusted pace. Nevertheless, those factors were not always avoidable and sometimes led to extra individual needs. Although the group results of the current study are promising, two factors may have influenced them: Participants started with a somewhat milder baseline dysphonia severity and were all SLP students. An earlier study of Abrahamsson, Millgard, Havstam, and Tuomi (2018) also found a similar progress (measured with the VHI-11) after both group and individual voice therapy, but the first group showed milder voice problems as well. Therefore, further research is needed to confirm if group treatment can be as effective as individual treatment and if this will be the case for all patients.
Possible disadvantages of short-term IVT should not be underestimated. Scheduling intensive therapy sessions might be complex as it should fit both the patients' and the clinicians' schedules (Bergan, 2010) . Based on the current results, an IVT-G program might offer opportunities for the clinician to treat more patients in such an intensive way. Second, the potential risk of "overdose" cannot be excluded (Behlau et al., 2014; Bergan, 2010; Roy, 2012) . Just like in medicine or pharmacy, the threshold at which voice therapy transitions from being beneficial to harmful should be explored (Roy, 2012) . Signs of vocal fatigue must be detected, and otorhinolaryngologists should be available for additional checkup if necessary. Nevertheless, flexible videolaryngostroboscopic results of the current study are reassuring. Occurrence of organic lesions did not increase after 2 weeks of IVT. On the contrary, decreases of 6.7% after IVT-I and no less than 40% after IVT-G were found. These impressive results give food for thought as we know that the decline was only 7.7% after 6 months of TVT. Earlier findings by Fu et al. (2015a) support the current results. Comparable positive videolaryngostroboscopic outcomes were found post-intensive and post-traditional treatment for patients with vocal nodules. This indicates no overdose, even for patients with organic voice disorders. Of course, variability will play a role in the balance between beneficial and harmful dosages (Behlau et al., 2014; Roy, 2012) . It is possible that the ideal frequency and intensity for one individual may be insufficient or harmful for another (Behlau et al., 2014; Roy, 2012) . Although not methodologically verified, signs of vocal fatigue were indeed often orally reported in the IVT groups, especially in the first week of treatment. The body and mind should get used to the sudden intensive workout and especially to the new motor and cognitive processes required for efficient and economic voice use (Fu et al., 2015a; Mcllwaine et al., 2010; Patel et al., 2011) . The main goal of voice therapy is to obtain a definite behavioral change by rebalancing and strengthening the vocal system as a result of practice (Roy, 2012) . Fatigue is a logical side effect in this learning process. Inserting vocal rest pauses and alternating high-and low-loaded vocal exercises are important to keep the sessions pleasant and less tiring.
This clinical trial is situated in between a pragmatic and explanatory trial and therefore has its specific strengths and limitations (Patsopoulos, 2011; Roland & Torgerson, 1998; Tosh, Soares-Weiser, & Adams, 2011) . Strict and ideal methodological circumstances are not always achievable or ethical in clinical trials (Tosh et al., 2011) . A first pragmatic element can be seen in the study population that reflects variations between patients (Roland & Torgerson, 1998) . A group of female and male patients, aged between 18 and 60 years, with different areas of study/professions and variations in dysphonia type and severity was included. When including a heterogeneous study group in terms of studies/ occupation, gender, and so forth, it is important to aim for a similar distribution of these factors over the different groups. This requirement was fulfilled for the IVT-I and TVT groups that included a similar number of SLP students (n = 10), other students (n = 2), and employees (n = 3 or 4) and a similar distribution of men (n = 1) versus women (n = 14 or 15). However, the IVT-G group consisted solely of female SLP students. Because SLP students might potentially react differently on voice therapy, the IVT-G results should be interpreted with caution. In general, future studies should include either a strict homogeneous group (e.g., all SLP students with vocal fold nodules, all teachers with muscle tension dysphonia) or a large heterogeneous group (i.e., that better reflects the variety of patients seen in clinic). Homogeneous study populations may provide less bias (more internal validity), whereas heterogeneous study populations ensure more generalizability to everyday practice (more external validity; Kleemola, Helminen, Rorarius, Sihvo, & Isotalo, 2010; Patsopoulos, 2011) . A second pragmatic element is the absence of a placebo group. In pragmatic trials, the outcome is the total difference between two interventions, including both treatment and associated placebo effects, as this will best reflect the clinical response in daily practice (Roland & Torgerson, 1998) . Furthermore, it would be impossible and unethical to follow up patients with placebo treatment for 1 year (Kleemola et al., 2010) . A third pragmatic element can be found in the subgroup assignment, which was based on availability and preference in 28% (13/46) of the participants. However, randomization occurred for the majority (72%, 33/46) of the participants, which is a typical explanatory strength. Other explanatory strengths were the standardized and content-identical treatment guided by the same voice therapist for any participant, the blinded assessors to group allocation and study evolution, and the extensive and standardized voice assessments until 1-year follow-up. It should be noted that follow-ups were more frequent than in daily clinical practice, which could have led to a learning effect or an increase of at-home practice prior to these assessments. Besides, future studies could implement an exact match of total therapy hours to strengthen the design. Explanatory and pragmatic trials can sometimes lead to different conclusions about the benefit of a treatment, either because a treatment that is effective in ideal settings may not work in real life or vice versa (Roland & Torgerson, 1998) . Clinicians should therefore judge the relevance of the findings to their own clinical practice.
The golden mean between intensive and traditional treatment might be an achievable, effective, and efficient solution for everyday clinical practice. Based on the results of the current study, voice therapy should definitely start more intensively and more transiently. Once the patient is ready for progressive vocal self-management in real life and transfer of learned skills (Fu et al., 2015a; Wenke et al., 2014) , one of three different paths can be picked. The first path is a gradual reduction of the frequency of active treatment until eventually only a follow-up program is required. The second path involves an immediate transition from active treatment to follow-up. A boost short-term IVT can then be given at any moment in this follow-up process. The third possibility is a combination of the above two paths: starting with a gradual reduction of frequency, followed by a follow-up program and a boost IVT when needed. Telepractice might be a useful tool in follow-up (Fu, Theodoros, & Ward, 2015b; Mashima et al., 2003; Rangarathnam et al., 2015) . Further research is needed to confirm whether these innovative service delivery models should be the new standard for voice therapy.
Conclusions
Short-term IVT is at least equally effective in treating patients with dysphonia as long-term TVT. IVT made an equal progress in only 2 weeks and 12 hr of therapy compared with TVT that needed 6 months and 24 hr of therapy. Group treatment seemed as effective as individual treatment. Improved vocal quality and capacities remained stable till 1-year follow-up, suggesting transfer of learned skills. Only the psychosocial well-being inconsequently deteriorated in the IVT-I group at follow-up. Session attendance was clearly higher in IVT compared with TVT, a factor that is indispensable for successful therapy. Costeffectiveness is an important advantage of IVT. The golden mean between intensive and traditional treatment might be an achievable, effective, and efficient solution for everyday clinical practice.
